ROTOR FOR SYNCHRONOUS MOTOR AND METHOD OF 

MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a synchronous motor, and more 
particularly to a rotor of a synchronous motor and a method for 
manufacturing the same. 

2. Description of the Related Art 

A synchronous motor is a kind of alternate current motor. It has a 
stabilized rotating characteristic by being synchronized with an input 
frequency. It also can change a rotation frequency of the motor by changing 
a power frequency. 

FIG. 1 is a longitudinal sectional view of a conventional rotor of a 
synchronous motor. Referring to FIG. 1, the rotor 20 includes an iron core 
22 and an aluminum bar 2 1 passing through the iron core 22 permitting an 
induced current to flow easily from a stator (not shown). 

The iron core 22 is made of a plurality of laminated thin iron sheets 
10. One of the thin iron sheets 10 is shown in FIG. 2. A shaft hole 11 is 
formed at a center of the thin iron sheets 10 for receiving a rotating shaft 
(not shown). A plurality of aluminum-inserting holes 12 are radially formed 
around the outer circumference of the thin iron sheets 10. 
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The aluminum bar 21 is formed by ingoting aluminum material into 
the aluminum-embracing holes 12 at the iron core 22 formed of the 
laminated pluralit}' of iron sheets 1 0 . 

When an induced current is transferred from a winding coil (not 
shown) to the stator (not shown) through the above construction, the rotor 
20 receives the induced current from the aluminum bar 21 and rotates with 
a rotary shaft (not shown) connected thereto. 

Furthermore, for the conventional rotor 20 of a synchronous motor, 
there is a limit to improve a rotating force of the motor only with the 
aluminum bar 2 1 . Therefore, to improve the capability of the motor, one or 
more magnets (not shown) are disposed inside or on an outer circumference 
of the rotor 20. In addition, if the magnet is disposed inside of the rotor 20, 
the magnet should be settled using a metal can (not shown) and a rivet (not 
shown) for preventing the magnet from being separated while being rotated. 

However, if the metal can and the rivet are used for settling the 
magnet, manufacturing procedure can be extended by many steps for 
producing the rotor 20, thus it can deteriorate the manufacturing capacity. 

SUMMARY OF THE INVENTION 

The present invention has been made to overcome the above- 
mentioned problems of the related art. Accordingly, it is an object of the 
present invention to provide a rotor of a synchronous motor and a method of 



manufacturing Hie same capable of shortening a manufacturing procedure 
and at the same time improving the capability of the motor. 

The rotor of the synchronous motor according to the present invention 
to accomplish the above object, comprises a main core having a hole at a 
center for embracing a rotating shaft. The main core is formed from a 
plurality of laminated thin iron sheets that have a number of magnet holes 
and induced conductor holes radially disposed therein at a predetermined 
space differently from the hole. A predetermined number of magnets are 
inserted into the magnet holes of the main core. Supplementary cores, 
having a hole and an induced conductor hole at the corresponding place to 
the hole and the induced conductor hole of the main core, are disposed at 
the ends of the main core that the magnet is inserted therein. An induced 
conductor is formed by ingoting through the induced conductor holes of the 
main core and the same of the supplementary cores. 

Also, the method of manufacturing the rotor of the synchronous motor 
of the present invention includes the steps of constructing a main core, 
having a hole at a center for embracing a rotating shaft, formed from a 
plurality of laminated thin iron sheets that a number of magnet holes and 
induced conductor holes radially disposed therein at a predetermined space 
differently from the hole; inserting magnets into the magnet holes of the 
main core; disposing a supplementary cores, having a hole and an induced 
conductor holes at the corresponding place to the hole and the induced 



conductor holes of the main core, at the ends of the main core; and ingoting 
an induced conductor through the induced conductor holes of the main core 
and the same of the supplementary cores. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view showing a conventional rotor of 
a synchronous motor; 

FIG. 2 is a plan view showing each thin iron sheet forming the main 
core of FIG. 1; 

FIG. 3 A is a longitudinal sectional view showing a rotor of a 
synchronous motor according to the present invention; 

FIG. 3B is a cross sectional view showing the rotor of the synchronous 
motor taken along the line of A-A ? of FIG. 3A in accordance with the present 
invention; 

FIG. 4A is a plan view showing the thin iron sheets forming the main 
core of FIG. 3 A; and 

FIG. 4B is a plan view showing the thin iron sheets forming the 
supplementary cores of FIG. 3 A. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

From now on, the preferred embodiment of the present invention will 
be described referring to the accompanying drawings. 

Before the description about the preferred embodiment of the present 
invention, one shape and one member are designated by a representative 
reference numeral for a plurality of the same shapes and the same members 
in the drawings and the description part. 

FIG. 3A is a longitudinal sectional view showing a rotor 130 of a 
synchronous motor according to the present invention. 

Referring to FIG. 3A, the rotor 130 includes a main core 131, a 
magnet 132, a first and a second supplementary cores 134a and 134b, and 
an induced conductor 133. As the induced conductor 133, aluminum can 
be used, for example, and other conductive materials can be applied as well. 

The main core 131 is formed by a plurality of laminated thin iron 
sheets, and the magnet 132 is seated in the main core 131. The first and 
the second supplementaiy cores 134a and 134b are disposed at both ends 
of the main core 131 wherein the magnet is seated. In addition, the induced 
conductor 133 is formed by being ingoted through the main core and the 
first and the second supplementary cores 134a and 134b. The first and the 
second supplementary cores 134a and 134b can be plural sheets or a single 
sheet. 



Through the above construction, when an induced current is 
transferred from a winding coil (not shown) to a stator (not shown) , the rotor 
130 receives the transferred induced current from the ingoted induced 
conductor 133, then rotates with a connected rotating shaft (not shown), 
and the magnet 132 increases a rotating force while being rotated. 

FIG. 3B is a longitudinal sectional view illustrating the rotor according 
to the present invention taken along the line of I-F of FIG. 3A. Magnet holes 
102 and induced conductor holes 103 are radially formed from a hole 101 at 
the rotor 130 with a different space. Four magnets 132 are seated in each of 
the formed holes 102 and 103, and a plurality of induced conductors 133 
are ingoted therein. In addition, between the magnet hole 102 and the 
magnet hole 102, calkings 104 are formed for fastening the thin iron sheets 
when laminate them, and also a magnetic flux leakage preventing hole 105 
are formed therein. 

FIG. 4A is a plan view showing one of the thin iron sheets 110 forming 
the main core 131 of FIG. 3 A. 

Each thin iron sheet 110 (hereinafter called main core sheet) has a 
hole 111 for receiving the rotating shaft (not shown), and four magnet holes 
112 are radially formed for embracing the four magnets 132 with a 
predetermined space from the hole 111. Moreover, a plurality of induced 
conductor holes 113 are radially formed from the hole 111 with longer 
length than the magnet holes 112. Each thin iron sheet 110 has a calkins 



114 in an embossing pattern between the magnet holes 112, and magnetic 
flux leakage preventing holes 115 for preventing leakage of magnetic flux 

inside of each calking 114. 

FIG. 4B is a plan view illustrating one of the thin iron sheets 120 

forming the first supplementary core 134a of FIG. 3A. 

Each thin iron sheet 120 forming the first supplementary core 134a 
(hereinafter called first supplementary core sheet), has a hole 121, 
corresponding to the thin iron sheets 110 forming the main core 131. From 
the hole 121, induced conductor holes 123 are formed to correspond to the 
thin iron sheets 110 of the main core 131. Additionally, the calkings 124 
and the magnetic flux leakage preventing holes 125 are also formed to 
correspond to the thin iron sheets 110 of the main core 131. The magnet 
holes 112, formed at the thin iron sheets 110 of the main core 131, are not 
formed at the thin iron sheets 120 of the first supplementary core 134a, and 
the hole 121 is extended. The hole 121 is expanded to correspond to the 
outer structure connected with the rotor 130. On the other hand, the thin 
iron sheets (not shown) forming the second supplementary core 134b has 
the same size hole as the thin iron sheets 110 of the main core 131. Except 
for the hole, the shape of the second supplementary core 134b is the same 
as that of the first supplementary core 1 34a. 



From now on, the method of manufacturing the rotor of the 
synchronous motor using the thin iron sheets 110 of the main core 131 and 
the thin iron sheets 120 of the first and the second supplementary cores 
134a and 134b having a different construction from each other will be 
described. 

First of all, the main core 131 is formed by laminating the thin iron 
sheets 110 as shown in FIG. 4A. Then the magnets 132 are inserted into 
the magnet holes 112 of the main core 131 formed in the laminated thin 
iron sheets 110. After that, the first and the second supplementary core 
134a and 134b are formed by laminating the thin iron sheets 120 of FIG. 4B 
and the thin iron sheets having the same hole as the main core 131 at both 
ends of the main core 131 wherein a magnet 132 is inserted. Then, the 
induced conductor is ingoted through the laminated main core 131 and the 
first and the second supplementary cores 134a and 134b. The thin iron 
sheets 110 of the main core 131 and the thin iron sheets 120 of the 
supplementary cores 134a and 134b are connected with each other by the 
calkings 124 formed at each of the thin iron sheets. Therefore, when the 
thin iron sheets are moved to the next procedure, the iron sheets can be 
prevented from being dispersed. 

If the rotor 130 is constructed through the above manufacturing 
procedure, the magnet 132 is built into the main core 131 and the 
supplementary cores 134a and 134b. The induce conductor 133 such as 
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aluminum, which has been ingoted, naturally clamps the magnet 132 
through the first and the second supplementary cores 134a and 134b. In 
other words, if the magnet 132 of the rotor 130 is seated in the main core 

131, and the supplementary cores 134a and 134b, excluding the magnet 
holes 112, are laminated at both ends of the main core 131, the induced 
conductor 133, ingoted through the main core 131 of the first and the 
second supplementary cores 134a and 134b, holds the supplementary cores 
134a and 134b from separation. Consequently, the magnet 132 is secured 
inside of the rotor 130. 

As a result, the manufacturing method of the rotor 130 of the 
synchronous motor according to the present invention can exclude the 
procedure of riveting needed to clamp the magnet 132 when manufacturing 
the conventional rotor through the ingoted induced conductor 133 and the 
supplementary cores 134a and 134b. 

As described above, the rotor 130 of the synchronous motor and the 
manufacturing method according to the present invention can improve the 
efficiency of the motor through the induced conductor 133 and the magnet 

132, and naturally secure the magnet 132 by ingoting the induced 
conductor 133 through the main core 131 and the supplementary cores 
134a and 134b. Therefore, the productivity can be improved because of the 
shortened procedure. 



Although the preferred embodiment of the present invention has been 
described, it will be understood by those skilled in the art that the present 
invention should not be limited to the described preferred embodiment. 
Various changes and modifications can be made within the spirit and scope 
of the present invention as defined by the appended claims. 
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